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Ulises Ramírez-Valdiris, MD,y Silvia Valbuena-López, MD,*
Ángel Manuel Iniesta-Manjavacas, MD,* Nieves Montoro-López, MD,*
Mar Moreno-Yangüela, MD, PHD,* José María Mesa-García, MD,y
José López-Sendón, MD, PHD*
PERIVALVULAR EXTENSION IS THE MOST FREQUENT CAUSE OF UNCONTROLLED INFECTION in patients
with infective endocarditis (IE), and extension to the mitral-aortic intervalvular ﬁbrosa (MAIVF) occurs in
30% of patients undergoing surgery for IE (1). The MAIVF is a thin, relatively avascular ﬁbrous structure
between the ﬁbrous trigones that connects the anterior mitral leaﬂet with the left ventricle outﬂow tract.
The surgical technique described by David et al. (2), consisting of radical resection and debridement of all
infected tissues and reconstruction with pericardium, is a complex procedure, but renders excellent
results in terms of eradicating infection. Real-time 3-dimensional transesophageal echocardiography
allows the acquisition of outstanding anatomical images, even in the presence of prosthetic valves, and it
is useful in the perioperative setting, allowing immediate feedback on the effectiveness of interventions.
In this Imaging Vignette (Figs. 1 to 6, Online Videos 1, 2, 3, 4, 5, 6, and 7), we address the challenges and
the advantages of real-time 3-dimensional transesophageal echocardiography in patients with IE
involving the MAIVF.From the *Department of Cardiology, La Paz University Hospital, Madrid, Spain; and the yDepartment of Cardiac Surgery, La
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Figure 1. Prosthetic Aortic Valve Endocarditis
This ﬁgure shows images from a patient with an early bioprosthetic valve infective endocarditis. A 2-dimensional transesophageal midesophageal (ME) aortic valve
(AV) short-axis 45 view (A) shows a cavitated periprosthetic abscess (yellow arrows) (red arrows: cavity) ﬁlled with color-ﬂow Doppler (B). A 0 zoomed ME real-time
3-dimensional transesophageal view of the mitral valve (MV) appropriately rotated to adopt the surgical view (left atrial appendage to the left, interatrial septum to the
right, posterior mitral annulus at the bottom, and anterior mitral annulus and AV at the top), shows the pseudoaneurysm (C, white arrows) close to the medial
trigone. Panels D, E, and F and Online Videos 1 and 2 show full-volume acquisition 135 ME long-axis views of the MV and AV, showing the pseudoaneurysm (white
arrows) protruding in the left atrium, with systolic (E) and diastolic (F) color-ﬂow Doppler jets (green arrows) inside of it, suggesting perforation into the aortic root
and the left ventricle outﬂow tract (Online Video 2).
Figure 2. Prosthetic Mitral Valve and Aortic Valve Endocarditis
This ﬁgure shows a mitral and aortic mechanical prosthetic valve infective endo-
carditis. The 2-dimensional transesophageal echocardiography (TEE) 135 ME long-
axis view (A) shows a cavitated abscess involving the mitral-aortic intervalvular
ﬁbrosa (yellow arrow; green arrow: cavity) and a large vegetation originating
where the abscess reaches the mitral prosthesis (red arrows). Color-ﬂow Doppler
(B) reveals the abscess to be a pseudoaneurysm (green arrow). A properly oriented
real-time 3-dimensional TEE full-volume acquisition in a 60 ME view (C, Online
Video 3) shows the left atrial aspect of the mitral prosthesis to the left and the right
atrium at the bottom, separated by the interatrial septum, with marked bulging of
the abscess in the right atrium (white arrows). A real-time 3-dimensional TEE
zoomed en face surgical view of the mitral prosthesis from a 0 ME position (D) (see
Figure 2 for a detailed description of this view), shows the abscess (yellow arrows)
and the vegetation protruding through the prosthesis (red arrow). Abbreviations
as in Figure 1.
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Figure 3. Reconstruction of the Intervalvular Fibrous Body
Surgery of an infective endocarditis involving the aortic valve (AV), aortic root, and mitral-aortic intervalvular ﬁbrosa. An oblique aortotomy extended into the mitral
annulus and dome of the left atrium was performed, and the AV was excised (A), exposing the mitral-aortic intervalvular ﬁbrosa (blue asterisk) and the anterior mitral
leaﬂet (green asterisk), which underwent extensive resection (B). A mitral prosthesis was secured to the mitral annulus posteriorly (C) with Teﬂon felt-supported
sutures (blue arrows). A rhomboidal-shaped patch of glutaraldehyde-ﬁxed bovine pericardium (Pp) was sutured to the prosthesis (D) anterior and superiorly by means
of a continuous suture (green arrow). An AV-graft conduit (Vg) was secured to the anterior aortic annulus (E, yellow arrows) and to the patch (F). The superior aspect
of the patch, usually used to close the aortotomy, was sutured to the graft in this case. Ao ¼ aortic wall; LAd ¼ left atrium dome; LApw ¼ left atrium posterior wall;
LV ¼ left ventricular cavity.
Figure 4. Post-Operative Evaluation
Post-operative TEE of the case presented in Figure 1. Artifacts produced by pros-
thetic valves make the post-operative evaluation difﬁcult with 2-dimensional TEE, as
these 135 ME views show (A and B). Real-time 3-dimensional transesophageal
echocardiography (RT-3D-TEE) is useful to evaluate prosthetic function and to rule
out perivalvular leaks in this scenario. A zoomed RT-3D-TEE en face view of the MV
from a 0 ME position (C, Online Video 4) or surgical view of the mitral prosthesis
(see Fig. 2D) shows the pericardium patch sutured to the atrial walls, leading to a
thickened and irregular appearance of the left atrium dome (yellow arrows). The
mitral prosthesis is secured posteriorly by independent Teﬂon felt-supported
sutures (white arrows) and anteriorly to the pericardium patch that restores the
mitral-aortic intervalvular ﬁbrosa by a continuous suture (red arrows). Evaluation of
the aortic prosthesis is often more challenging due to artifacts. A RT-3D-TEE upper
esophageal 45 short-axis view with full-volume acquisition was useful in this case
(D). Abbreviations as in Figures 1 and 2.
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Figure 5. Post-Operative Evaluation: Mitral Periprosthetic Leaks
Post-operative TEE of the case in Figure 2 after MV and AV replacement with
mechanical prostheses, and mitral-aortic intervalvular ﬁbrosa reconstruction with
pericardium. A 2-dimensional TEE 60 ME mitral commissural color-ﬂow Doppler
view (A) showed an anterior dehiscence of the patch that caused severe
regurgitation (yellow arrow). A RT-3D-TEE zoomed surgical view of the
prosthesis (B, Online Video 5) and a color-ﬂow Doppler full-volume acquisition
(C, Online Video 6) conﬁrmed the location of the defect (yellow arrow). The
RT-3D-TEE was also useful to quantify the regurgitation using a multiplanar
reconstruction tool (D: short-axis view of the regurgitant jet at the level of the vena
contracta [yellow arrow] after cropping of a 3-dimensional color Doppler
full-volume dataset). The dehiscence was located in the medial end of the
continuous suture line, adjacent to the ﬁrst independent suture (white arrow in B).
This information can be of great value in the event of a redo surgery. Abbreviations
as in Figures 1, 2, and 4.
Figure 6. Post-Operative Evaluation: Aortic Periprosthetic Leaks
A to C show the post-operative echocardiogram of a 72-year-old male patient who underwent double valve replacement with mechanical prosthesis and recon-
struction of the mitral-aortic intervalvular ﬁbrosa. The early post-operative 2-dimensional TEE in a 135 ME view with color-ﬂow Doppler (A) shows a regurgitant ﬂow
(yellow arrow), which is compatible with a perivalvular leak in the aortic prosthesis, located posteriorly, in the region of attachment to the pericardium patch of the
reconstruction. In this case, the simultaneous multiplane mode of the 2-dimensional TEE 135 ME long-axis color-ﬂow Doppler view with its orthogonal plane properly
oriented to cross section the area of interest (B, Online Video 7) allowed the best visualization of the regurgitant jet (yellow arrows). A 135 ME long-axis color-ﬂow
Doppler view with full-volume acquisition containing the whole aortic prosthesis was cropped until a cross section of the regurgitant jet was found (C, yellow arrow).
Abbreviations as in Figures 1 and 2.
De Torres-Alba et al. J A C C : C A R D I O V A S C U L A R I M A G I N G , V O L . 6 , N O . 1 0 , 2 0 1 3
Surgical Repair of Complex Endocarditis O C T O B E R 2 0 1 3 : 1 1 1 5 – 8
1118Address for correspondence: Dr. Fernando De Torres-Alba, Department of Cardiology, La Paz University Hospital, C/Castrillo de Aza n3,
dcha. 4 B, 28031 Madrid, Spain. E-mail: f.detorres.alba@gmail.com.R E F E R E N C E S1. Habib G, Hoen B, Tornos P, et al., for
the ESC Committee for Practice
Guidelines. Guidelines on the pre-
vention, diagnosis, and treatment of
infective endocarditis. Eur Heart J
2009;30:2369–413.2. David TE, Kuo J, Armstrong S. Aortic
and mitral valve replacement with
reconstruction of the intervalvular
ﬁbrous body. J Thorac Cardiovasc Surg
1997;114:766–71.A P P E N D I X
For supplementary videos and their legends,
please see the online version of this article.
